Physical localization and order of genes in the class I region of the bovine MHC.
Fluorescence in situ hybridization (FISH) analyses were used to order 16 bacterial artificial chromosomes (BAC) clones containing loci from the bovine lymphocyte antigen (BoLA) class I and III regions of bovine chromosome 23 (BTA23). Fourteen of these BACs were assigned to chromosomal band locations of mitotic and pachytene chromosomes by single- and dual-colour FISH. Dual-colour FISH confirmed that class II DYA is proximal to and separated from BoLA class I genes by approximately three chromosome bands. The FISH results showed that tumour necrosis factor alpha (TNFA), heat shock protein 70 (HSP70.1) and 21 steroid dehydrogenase (CYP21) are closely linked in the region of BTA23 band 22 along with BoLA class I genes, and that male enhanced antigen (MEA) mapped between DYA and the CYP21/TNFA/HSP70.1 gene region. All BAC clones containing BoLA class I genes mapped distal to CYP21/TNFA/HSP70.1 and centromeric to prolactin (PRL). Myelin oligodendrocyte glycoprotein (MOG) was shown to be imbedded within the BoLA class I gene cluster. The cytogenetic data confirmed that the disrupted distribution of BoLA genes is most likely the result of a single large chromosomal inversion. Similar FISH results were obtained when BoLA DYA and class I BAC clones were mapped to discrete chromosomal locations on the BTA homologue in white-tailed deer, suggesting that this chromosomal inversion predates divergence of the advanced ruminant families from a common ancestor.